Abstract
of the synthesized catalysts. The catalyst synthesized on SiCTiC exhibited excellent 24 durability compared to the catalyst synthesized on a Vulcan support. In addition, all 25 synthesized catalysts exhibited better catalytic activity than that of the PtCo/C catalysts.
26
The best results were observed for the catalyst synthesized at 80 °C due to its shorter Pt-
27
Pt nearest-neighbor and higher alloy degree. Finally, a preliminary stability test was 28 conducted in an HT-PEMFC, and promising results in terms of stability and performance 29 were observed. 
52
In regards to the metal catalyst, platinum has been the most used metal in this type 53 of fuel cells. Nevertheless, the scarcity and high cost of this metal is a hindrance, and new 54 materials that decrease the cost without compromising the catalytic activity would be 55 beneficial [20] [21] [22] . Therefore, binary and ternary Pt-alloys that exhibit a higher activity than
56
Pt alone have been developed [23] [24] [25] . the oxygen reduction reactions were performed using different rotation rates (400, 800, 150 1200 and 1600 rpm) to evaluate the activity and kinetics of this reaction. In this case, the 151 system was saturated in O2, and the ORR was performed between 0.1 and 0.9 V using a 152 scan rate of 4 mV s -1 . Finally, a chronoamperometric analysis was carried out to assess 153 the degradation suffered by the catalysts at a constant potential (0.55 V) and 1000 rpm.
154
The analyses were performed in 0.5 M H2SO4, which was used as a proton generator. 
Half-cell tests

156
To evaluate the electrochemical stability of the catalysts, various 1. 
207
The temperature has a strong influence on the dispersion of the metallic particles. As 208 the temperature increases, the agglomeration of the metallic particles increases, which is 209 most likely due to a faster reduction reaction at high temperatures. Therefore, optimal 210 distribution of the PtCo particles is prevented. Figure 2 shows the XRD patterns of Pt and corresponding to the maximum intensity of the (200) Pt peak.
227
The cobalt atomic fraction in the alloy and the alloying degree parameters were 228 calculated from equations (2) and (3): were obtained from cycle 10 to determine the value after stabilization of the system.
296
During the first cycles, the H2 desorption peak area increased due to hydration of the 297 Nafion ionomer, which was used as a binder, by the electrolyte, which improves the three-298 phase boundary. However, larger amounts of Nafion may exert a negative effect on the 299 calculation of the ECSA because the close interaction between Pt and Nafion may affect 300 to the H2 absorption-desorption processes. After the total saturation of the Nafion ionomer 301 with the electrolyte, the ECSA began to decrease due to both the Pt-Nafion interactions 
Electrochemical characterization using a half-cell
394
To achieve complete ex situ characterization after the RDE evaluation, electrodes
395
were prepared using the catalysts, and electrochemical activity was exhibited (catalysts 396 synthesized at 30 °C and 80 °C) in the half-cell test. The ECSA and its loss was evaluated 397 in a H3PO4 medium, which was closer to the fuel cell conditions. is shown in Figure 10C . c.
As shown in Figure 10C, can be also observed, in Figure 11 , how in the case of the PtCo on Vulcan samples some 472 areas are empty whereas other areas show high agglomeration (dark black zones in Figure   473 11.b). This could be explained by the Ostwald ripening which is a well-known 474 degradation mechanism of catalyst of electrodes of PEMFCs 63, 64 . 
475
Conclusions
482
Considering our results, the main conclusions are as follows:
483
-PtCo-based catalysts on a novel SiCTiC support were successfully synthesized.
484
The support has a strong influence on the final properties of the catalysts,
485
especially in terms of stability. 
